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ABSTRACT I
J Correlation coefficients based on 5 :.- "-:,
samples from occupational specialties b
that differ in qualification standards ';:::-'
cannot be compared. The sample coeffi- & 29
clents need to be put on the same metric i
by correcting them to a common reference :'_-:::
population. The purpose of this analysis Py
is to evaluate the effects of truncating o
the reference population on the corre- :-:.}'
lation coefficients and on the inter- g

correlation of performance measures.,
Population-wide estimates were computed

in the full population and 1in the
truncated population with the bottom e
10 percent deleted.
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EXECUTIVE SUMMARY

INTRODUCTION

The goal of the Joint-Service Job Performance Measurement Project
is to link enlistment standards and job performance. Central to the
analysis for this project is the computation and interpretation of
correlation coefficients. The correlation between the Armed Services
Vocational Aptitude Battery (ASVAB) subtests and performance measures is
ugsed to evaluate predictive validity of the ASVAB, and hence the justi-
fication for basing qualifying standards on the ASVAB. _ <

Each service has its own set of qualifying ASVAB scores for
enlistment and for assigning recruits to occupational specialties.
Stated another way, the recruits in some services are more highly |
selected than in others. Also, recruits in some occupational |
specialties are more highly selected than in others. Electronics |
technicians, for example, are more highly selected than automotive
mechanics. The different degrees of selection, arising from different
qualifying standards, complicate the computation and interpretation of
correlation coefficients.

As a rule, the effect of selecting people for an occupational
specialty, which of course includes selection into the service, is to
lower the correlation coefficients compared to the values that would
result if a representative sample from the total population of potential
recruits were assigned to the specialty. Other things being equal, the
more severe the selection, the lower the correlation coefficients in the
selected sample. An additional complication is that the distributions
of scores on some ASVAB subtests and performance measures are more
affected by the selection process than are others. The net result is
that observed correlation coefficients cannot be interpreted directly or
compared to each other. To facilitate comparison they should all be put
on a common basis by estimating what their values would be in a
reference population.
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An ad hoc group from the Joint Services Job Performance Measurement
Working Group and the National Academy of Sciences Advisory Committee
was convened in the fall of 1984 to study the problem and make recom-
mendations. The group quickly agreed that the correlations should be
put on a common basis, which is sometimes called "correction for range
restriction,” or obtaining "population-wide"” estimates. The group also
agreed that all ASVAB subtests rather than a single test score, such as
the Armed Forces Qualification Test (AFQT) or an aptitude composite,
should be used simultanecusly to obtain the population-wide estimates.
Technically, using all the subtests requires using the multivariate
model, whereas for a single test the univariate model suffices. (This
distinction becomes important when presenting the findings.) A final
agreement was that the proper base group for obtaining population-wide
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. estimates is the 1980 Youth Population, composed of the 18- through
- 23-year-old males and females in this country. The 1980 Youth
o Population was used to construct the 1980 ASVAB score scale introduced
o on 1 October 1984,
:?}: An unresolved point in correcting for range restriction is whether
‘.\ the full range of the reference population should be used or whether it
= should be truncated. The reason for truncating the population is to
::ﬁ reduce the standard error of the population estimates. Other things
e being equal, the smaller the ratio of ASVAB subtest standard deviations
ﬁa in the population to those in the samples of selected recruits, the
}{: smaller the standard error of the population-wide estimates. Because
a standard errors are random variations that tend to obscure true values,
d they should be kept as low as feasible. A proposal to reduce the ratio
Wy of standard deviations and therebs: the standard errors was to delete
M from the 1980 Youth Population tne' people who have AFQT scores below
}:y 10--in other words, to truncate the population at an AFQT score of 10.
“g The purpose of this analysis is to evaluate the effects of
B truncating the population on the validity coefficients of the ASVAB
y subtests and on the intercorrelation of the performance measures.
. Population-wide estimates were computed in the full population and in
B the truncated population with the bottom 10 percent deleted.
' PROCEDURES
] Two populations were considered. One was the World War II (WWII)
<3 Reference Population composed of males who served during WWII, and the
;:J other was the 1980 Youth Population. ASVAB subtest scores and
’:n: performance measures were available for three Marine Corps occupational
P specialties--Ground Radiuv Repair, Automotive Mechanic, and Infantry
\?_ Rifleman--used in the Marine Corps feasibility study on linking
’;«i qualifying standards and job performance. The samples for two of the
i} specialties, Radio Repair and Automotive Mechanic, had been tested with
s forms 6 and 7 of the ASVAB (ASVAB 6/7), which are on the WWII score
T scale. The Infantry Rifleman specialty had been tested with forms 8, 9,
;ig and 10 of the ASVAB (ASVAB 8/9/10), which are on the 1980 score scale.
o The standard deviations and correlation coefficients in the sample were
éid corrected for range restriction, using both the full and truncated
s populations as the base.
Ty FINDINGS
__’! The findings germane to the purpose of evaluating the effects of g
SN truncating the population on validity coefficients and on the
- intercorrelation of the performance measures are as follows:
BN
:_{ ® The effects of deleting people with AFQT scores below 10
'};; from the population are more complex in the multivariate
model than indicated just by the ratio of standard
-fy-
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deviations. The ratio of covariances among the ASVAB
subtests in the selected samples compared to the
population has a greater effect on the population-wide
estimates of the validity coefficients than does the ratio
of standard deviations.

There is no evidence in this analysis that the population-—-
wide estimates based on correcting to a full population
are more distorted by standard errors than those based on
correcting to a truncated population.

Other findings of interest:

® The estimated validity coefficients of the ASVAB subtests

showed less variability when corrected to the full
population then when corrected to the truncated
population. The implication of the lesser variability is
that the statistical validity of decisions about
classifying recruits into occupational specialties, such
as distinguishing clerks from mechanics, appears to be
less valid when the population estimates are based on the
full population. Of course, the assignment decisions
themselves are unaffected by the correction procedures.

Measures of the spatial perception ability may be valid
predictors of hands—on performance tests in some
specialties.

RECOMMENDATIONS

The Joint-Service Job Performance Measurement Working
Group should adopt the recommendations of the ad hoc
group:

- Correlation coefficients should be corrected for range
restriction.

- The 1980 Youth Population (18- through 23-year-old
males and females) should be the basis for correcting
sample statistics.

~ All ASVAB subtests should be used as the explicit
selection variables (use multivariate correlation
model).

The full-range 1980 Youth Population should be used as the
basis for estimating population values.

—_——-
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EFFECTS OF TRUNCATING A REFERENCE POPULATION ON CORRECTION
OF VALIDITY COEFFICIENTS FOR RANGE RESTRICTION

BACKGROUND

A major concern of the Joint-Service Job Performance Measurement
Working Group (JPMWG) is to develop and evaluate measures of job
performance. The job performance measures are administered to samples
of people who are working in the selected occupational specialties.
Before being assigned to an occupational specialty, military recruits
must obtain qualifying aptitude scores on the Armed Services Vocational
Aptitude Battery (ASVAB). Different occupatisnal specialties have
different qualifying aptitude standards, which means the samples have
been subjected to different degrees of selection on the ASVAB.

The summary statistic most often used to show the degree of
relationship among performance and aptitude measures is the correlation
coefficient. TIts value is affected by the extent to which the samples
have been selected on the basis of ASVAB scores. All coefficients of
the same value should reflect the same degree of relationship among the
vartables. But, because the samples are subject to differer: degrees of
selection, the correlation coefficients are not directly comparable; an
adjustment is needed to put them on the same scale, or metric.

Members of the JPMWG and the National Academy of Sciences Advisory
Committee met in the fall of 1984 to consider procedures for computing
and reporting the degree of relationship among the variables. The
ad hoc group quickly agreed that the correlation coefficient is the most
useful summary statistic and that the coefficients should be corrected
for restriction in range. The correction procedure uses the regression
statistics computed in the sauaples to estimate the correlation that
would be obtained in the full population of all pecople who might have
been assigned to the specialty if there were no qualifying standards.
The population-wide estimates are on the same scale and directly
comparable to each other.

The ad hoc group recommended that the 1980 Youth Population,
composed of 18- through 23-year-old males and females, serve as the base
population. It also recommended that all ASVAB subtests be used in
computing the population-wide estimates. An unresolved question is
whether the [{ull population should be used as the base or whether the
people with Armed Forces Qualification Test (AFQT) scores in the bottom
10 percent should be deleted. An AFQT percentile score of 10 was chosen
because the people in the bottom 10 percent are barred from the military
service. The purpose of this report is to compare the results of using
the full population and the truncated population, with the bottom
10 percent on AFQT deleted, for computing population-wide estimates.
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PROBLEM

Three assumptions are invelved in computing the population-wide
estimates or as sometimes called “corrected correlation coefficients,”
(Gulliksen [1]):

® The regression weights are the same in the sample and
population.

¢ The errors of prediction are the same in the sample and
population.

e The partial correlations among the incidental variables
(those not directly involved in selecting people for the
occupational specialties) are the same in the sample and
in the population.

As the degree of selection increases, which means that fewer people are
qualified for the specialty, these assumptions become more tenuous. For
example, if only the top quarter of the population qualifies for a
specialty, the regression statistics in the sample are based on only a
small portion of the total score distribution. A small error, say in
estimating regression weights, may be greatly multiplied when the sample
results are extended to the full population. Specifically, the standard
error of the corrected correlation coefficients increases as the degree
of selection increases. The degree of selection may be expressed as the
ratio of standard deviations in the population and to those in the
sample. Linn [2] reports that for a population coefficient of .5 that
the standard error increases as follows:

Ratio of standard Standard error of
deviations population-wide
(population/sample) estimate
W50 .075
12 .086
1.4 .098
1.6 S0
1.8 SR
20(0) o LS

The sample size is 100. A ratio of 1.0 means that the population
and sample standard deviations are equal (no selection), and a ratio of
2.0 means that the population value is twice that of the sample (rather
severe selection). The purpose of considering a truncation of the
population is to reduce the ratio of standard deviations and thereby the
standard errors.

Two other conditions should be met in evaluating the effects of
truncating the reference population. One is that the corrected ASVAB

-2~
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subtest validity coefficients should not be biased by the truncation.
The second is that the procedures used by the JPMWG should also be used
by the Joint-Service Selection and Classification Working Group, which,
among other things, is concerned with validating the ASVAB.

The first condition, that the results for the ASVAB subtests should
not be biased, becomes important because the scores on the ASVAB
subtests that compose the AFQT would be more affected by the truncation
than would scores on the remaining ASVAB subtests. The implication is
that the corrected validity coefficients of the subtests in the AFQT
would be relatively lower in the truncated population than in the full
population.

The reason for desiring compatibility of procedures between the two
working groups is that the two sets of validation results will be
compared with each other. The validity coefficients should be on the
same scale.

The results presented in this report bear on the ratios of the
standard deviations and on the relative magnitude of the population-wide
estimates for the ASVAB subtests based on corrections to the full and
truncated populations.

PROCEDURES

Two sets of population values are available. One is for the

1980 Youth Population, composed of 18- through 23-year-old males and
females, and the other is a simulation of the World War II Reference
Population, composed of males who served during World War II (WWII).
WWII populatfon values are available for forms 6 and 7 of the ASVAB
(ASVAB 6/7). The 1980 Youth Population was tested with form 8 of the
ASVAB, which is parallel to the current version of the ASVAB, forms 11,
12, and 13 (ASVAB 11/12/13). Standard deviations and intercorrelations
were computed for each version of the ASVAB (forms 6 and 7 or 8, 9, and
10) in the full and truncated populations.

Sample statistics——including standard deviations, intercorrelation
of ASVAB subtests, validity coefficients of ASVAB subtest, and
intercorrelation of performance measures--were available for three
samples. These samples were used in a Marine Corps study that evaluated
the feasibility of setting ASVAB qualification standards against
hands-on job performance tests [(3]. The three samples comprised Marines

l. The simulated WWII Population values were computed for a sample of
2,025 applicants for enlistment tested in January and February of 1980
with ASVAB 8, ASVAB 6/7, and form 7A of the AFQT. The sample was used
to scale ASVAB 8/9/10 to the WWII Reference Population, using AFQT 7A as
the reference test. The sample was weighted by AFQT 7A to represent the
WWLI Population.
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7 assigned to the Ground Radio Repair, Automotive Mechanic, and Infantry
‘.. Rifleman specialties. The first two specialties were tested with

:$: ASVAB 6/7, and the sample statistics were corrected to the

~~ WWII Reference Population. The Infantry Rifleman sample was tested with
:%: ASVAB 8/9/10, and the sample statistics were corrected to the 1980 Youth
x}ﬁ Population. The population-wide estimates based on corrections to the
V) full and truncated populations were computed for each sample.

e RESULTS

Y.
w§}: Effects on Population-Wide Estimates

Table 1 shows the standard deviations, their differences, and the

il mean intercorrelation of the ASVAB subtests in the 1980 and WWII full
:ﬂi and truncated populations. For the 1980 Youth Population, the largest
ﬂ;: differences in standard deviations were for the two subtests in the
gl Verbal score (WK and PC). The WK standard deviation declined by almost
it one-fourth of the original value (z = .248). The mean intercorrelation
iﬁ for the two speeded subtests (NO and CS) showed the largest drop
i (.17 and .16, respectively). The standard deviations for the math

: subtests (AR and MK) and technical subtests (AS, MC, and EI) had little
::f change. The mean intercorrelation for the two math subtests also showed
- little change.

The effects of truncating were less for the WWII population (part B
- of table 1) than for the 1980 Youth Population (part A). The statistics

'iS: for the four interest measures were hardly affected by the truncation.
ﬁf: The intercorrelation matrices are shown in table 2 for the

ot 1980 Youth Population and table 3 for the WWII Population. The

O coefficients for the full and truncated Reference Populations are shown

0 in each table. Note that the correlation between AS and the two speeded
- tests approaches zero in the truncated 1980 Youth Population (the

-~ correlation between AS and CS is .04, table 2). The intercorrelation of
. the interest measures in the WWII population (table 3) is low. The

W clerical (CA) and mechanical (CM) interests are negatively correlated in
) the full (-.03) and truncated (-.06) WWII populations.

The effects of truncating the population on the validity of the
e ASVAB subtests are shown in table 4 for the Ground Radio Repair

gk specialty (N = 60), in table 5 for the Automotive Mechanic specialty
¥ {N = 131), and in table 6 for the Infantry Rifleman specialty

L
v

()

W

- @ « (N = 53). Results are shown for both the hands-on and written

iy performance tests. ASVAB 6/7 had been administered to the Radio Repair
o and Automotive Mechanic samples, and ASVAB 8/9/10 to the Infantry

_}{ Rifleman sample. The results for the first two samples can be compared
xi' because they are both referenced to the WWII Population, but not with
{:f: the results for the Infantry Rifleman sample, which is referenced to the
o 1980 Youth Population.
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The Radio Repair sample was the most selected. The two math
subtests plus GS and EI composed the Electronics Repair aptitude
composite used to assign recruits to the Ground Radio Repair specialty.
For the two math subtests the ratio of standard deviations between the
full population and the sample for the two math subtests was 2.0. The
ratios for the math subtests were about 10 percent lower between the
truncated population and the sample.

For the radio repairers, the validity coefficients of the ASVAB
subtests in both the full and truncated Reference Populations increased
substantially compared to the sample values. The validity coefficients
of the cognitive subtests in the truncated population were uniformly
lower than in the full population. There was almost no shift in their
rank order. 1In fact, the rank order of the cognitive subtests in the
sample was about the same in both populations. Similar rank ordering of
the subtests are obtained for both the hands-on and written tests.

The validity coefficients for the cognitive subtests varied more in
the truncated than in the full population. The validity of the

L&

Jﬁ; cognitive subtests was uniformly higher for predicting the written test
03 score than for predicting hands-on test scores; a notable exception was
jij the Space Perception (SP) subtest. SP was a highly respectable

e predictor of hands-on test scores (.66 in the full population), a poor
) predictor of the written test scores (.33), and a modest predictor of

training grades (.44),

The results for the Automotive Mechanic sample (table 5) were
similar to those for the Radio Repair sample. The selection effects
were less, as shown by the smaller ratios of the standard deviations,
and the corrected validity coefficients tended to be lower. The
differences between the full and truncated population values tended to
be abc:t the same. The rank-order of the cognitive subtests was almost
identical in the full and truncated populations. But, strangely the
validity of the mechanical interest measure (CM) as a predictor of
scores on both the hands-on and written performance tests was higher in
the sample than in the populations. The reason lies in the correlation
of CM with the cognitive subtests. For example, in the Mechanics
sample, CM correlated .53 with AL, but in the full population the
correlation was only .39.

The Rifleman sample had been tested with ASVAB 8/9/10, and the
sample values were corrected to the 1980 Youth Population (table 6),
The mean aptitude of the sample on the subtests was about one-third to
one~half of a standard deviation above the mean of the population. The
ratios of the standard deviations ranged from 1.5 for WK and CS to 1.2
for AS and MC. The ratios in the truncated population were lower and,
of course, followed the pattern for the subtests shown earlier in
table 1, part A. The magnitude of estimated validity cocefficients in
the full and truncated populations showed differential effects for the
subtests. All the ratios of standard deviations were greater than 1.0,

==

- ". ‘.- Lo . ..- £, T A B '-. L '-c- .‘- ‘.l . - "

. ] s o S ¥ .
&7 s o ; L .
A SR T R e S S Bl B B S S T




.

s

s

§ b e i 3

O P bl il il

g geage ot Tt

S L

.,x_._ , ‘,.

vet four of the estimated validity coefficients against the hands-on
test in the truncated population actually declined (WK, MK, AS, and EI),
one remained constant (MC), and one increased by .20 (NO). The rest
showed a modest increase. In the full population, the estimated
validity increased for all subtests. Note that ASVAB 8/9/10 did not
contain interest measures. Against the written performance test, only
AS and MC showed a decline of estimated validity in the truncated
population. Apparently the differences in patterns of covariances
between the sample of riflemen and the truncated population were enough
to lower the corrected validity coefficients.

Effects of Truncating the Population on the Intercorrelation of

Performance Measures

The preceding results focused on the validity of the ASVAB
subtests. These subtests figure directly in the selectlon process and
are termed "explicit selection variables.” 1In this subsection the focus
is on the intercorrelation among the performance measures, which are
affected incidentally by the selection process; that is, their variance
and covariance are affected only to the extent that they correlate with
the explicit selection variables. Variables of this type are said to be
subject to "incidental selection” and are called "incidental variables.”

The intercorrelation of these performance measures—-hands-on tests,
written tests, and training grades—-for the three samples are shown in
table 7. The degree of change in the population-wide estimates in each
sample for these incidental variables corresponds to those found above
for the ASVAB subtests. The largest change is for the Radio Repair
sample, and the smallest is for the Rifleman sample in the truncated
population. The pattern of intercorrelations in each sample shows
little change between that for the sample and that for the corrected
values in either the full or truncated populations.

DISCUSSION

The primary impetus for the analysis in this report arose from a
concern to reduce the standard errors of the estimated pcpulation-wide
correlation coefficients. In the univariate model, in which there is
only one explicit selection variable, this standard error is a direct
function of the ratio of standard deviations. 1In this analysis,
however, the multivariate model was used. The multivariate model
involves the ratio of variance-covariance matrices in the sample to that
in the population. The effects on the population-wide estimates are
therefore more complex than in the univariate model.

The pattern of corrected coefficients, of both the ASVAB subtests
as explicit selection variables and the performance measures as
incidental selection variables, is similar in the full and truncated
populations. The corrected correlation coefficients are higher in the

-13-
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b TABLE 7
o EFFECTS OF TRUNCATED REFERENCE POPULATION ON THE INTERCORRELATION
S OF PERFORMANCE MEASURES
.-:::: Part A: Ground Radio Repair specialty ’ .
D, Reference population
'."{'v.
:‘ Sample Full? Truncatedb
S Performance
‘-\".-f: measure HO WR HO WR HO WR
O
Hands-on (HO)
o Written (WR) 12 .48 41
K.~ Grades (GR) .24 ol 12 .62 245 .57
h-:‘:n.
I Y )
LN Part B: Automotive Mechanic specialty
"
;" Reference population
o Sample Full? Truncated
k- Performance
measure HO WR HO WR HO WR
':::::: Hands-on (HO)
Written (GR) o D5 S5 2
Grades (GR) ol 55 51 .69 .49 .65

)

".t"‘: Part C: Infantry Rifleman specialty

N ¥

0\:-

::_C: Reference population
o)
. P 1 Sample Full® Truncated?
oy Performance

ey measure HO WR HO WR HO WR
E - Hands-on (HO)

e Written (WR) &5 .58 A6

’_! Grades (GR) .34 .54 .39 .61 .34 .59 -
:_-‘_::.

o

a. Sample correlation coefficients corrected to full reference

b population.
b. Sample correlation coefficients corrected to truncated reference
L. population.

b AR
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full population, but the rank order of the coefficients remains
approximatelyv the same. There is no sign in these results that the
estimated correlation coefficients in the full population are distorted
bv standard errors. The stan.urd errors mav be larger in the full
population than in the trunecated populat on, but the interpretation of
the results would be similar for both sers of correlations.

The main conclusion from this analvysis is that no apparent error is
introduced by using the full population to correct the sample
statistics. The full population has a clear definition—--all 18- through
23-vear-old males and females in this country--in contrast to the
truncated population, which would always need to be footnoted. The full
population has already been extensively used, notably to construct the
1980 ASVAB score scale introduced on 1| October 1984. The evidence is on
the side of using the variance-covariance matrix of the full population
15 the basis for correcting the sample values for range restriction.

The analvsis produced other findings that were not directly germane
to the issue of choosing the appropriate base population. These

findings are discussed below.

Validitv Generalization

The variability among the ASVAB subtest validity coefficients is
related to whether are eorrected to the full or truncated population,
The standard deviations of the validity coefficients are:

Performance measure

Hands-on test Written test

Specialcy = Sample Full Truncated Sample Full Truncated

Radio Repair 144 .093 SN .126 SIS .138
Automot ive Mechanic 5 |l .091 . 100 .107 5075 .086
Infantrv Rifleman o BT .068 .084 .129 o 20 sl

The variability among the validity coefficients of the ASVAB
subtests is larger in the truncated population than in the full
population. The apparent differential validity of the ASVAB--that is,
the validity coefficients for the ASVAB subtests are different for
different occupational specialties--could be improved by using the
truncated population variance-covariance matrix as the base.

The sets of validity coefficients corrected to the full population
lend more support to the vairidity-generalization argument that all
cognitive tests tend to be valid for all occupations. In fact, with the
exception of the speeded subtests (NO and CS), SP, and AS, the estimated
subtest validity coefficients in the full populations are sianilar for
each specialty.




The question of differential validity is crucial to using ASVAB for
assigning recruits to different occupational specialties. The similar
patterns of validity coefficients across the three specialties examined
indicate that the differential validity of the ASVAB is modest.
Improvements would be best obtained by developing new predictors to
measure aptitudes not currently covered by the ASVAB rather than by
truncating the population.

Validity of the Space Perception Subtest

Measures of spatial perception traditionally have been included in
multiple aptitude batteries. Forms 6 and 7 not only contained SP, but
it was part of the AFQT. It was dropped, however, when forms 8, 9, and
10 were developed. One reason is that females as a group score lower on
spatial perception than males. Another reason is that SP was found to
have little unique validity against the traditional criterion measure of
final grades in occupational specialty training courses. The estimated
validity of SP in the full population for predicting scores on the
three performance measures is_as follows (for comparison, the validity
of AR is shown in parentheses”):

Performance measure

Specialty Hands-on Written Grades
Radio Repair .66 (.68) .33 (.66) Sl (AL
Automotive Mechanic o332 (o 3)A)) <ASEESS O .49 (.66)
Infantry Rifleman’ .50 (.66) .47 (.58) -

Because SP is more independent of the other ASVAB subtests than is AR,
its unique validity for predicting hands-on test scores is relatively
higher; that is, in a multiple regression equation, SP would have
relatively higher beta weights than AR when predicting hands-on
performance measures than when predicting written tests or training
grades. The suggestion is that SP may be a valid predictor of hands-on
test scores, and hence may have a legitimate place in the ASVAB.

Speeded Tests

What the speeded tests measure appears to depend in part on the
group being tested. CS and NO are frequently called tests of
“perceptual speed and accuracy.” For most of the population that may be
an accurate label. The measures of perceptual speed and accuracy are

1. AR was chosen because of its high mean intercorrelation with other
ASVAB subtests and its high mean validity across occupational
specialties.

2. Sample tested with ASVAB 6/7, N = 140; training grades not available
for full sample.
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relatively independent of the other ASVAB subtests, as shown by the low
mean intercorrelations (table 1). The intercorrelations suggest,
however, that for people with low aptitude the speeded subtests have a
noticeable cognitive component. The mean intercorrelation of NO and CS
showed a large drop in the 1980 Youth Population when the bottom

10 percent on AFQT was deleted (from .54 to .37 for NO, and .47 to .31
for CS). Other analyses of the 1980 Youth Population show that NO and
CS are more highly intercorrelated with the other subtests for groups
that have low mean aptitude (e.g. non-high school graduates from racial
or ethnic minorities).

Effects on Math and Verbal Subtests

Truncating the 1980 Youth Population affected the verbal subtests
(WK, PC, and GS) and NO more than the math subtests (AR and MK). The
reason is that the math subtests have relatively few easy items. The
verbal subtests and NO have many easy items, which spread out the people
who score at the low end of the scale. The minimum raw scores for the
verbal tests and NO are more than three standard deviations below the
mean; the minimum subtest standard scores for these subtests are
truncated at 20, three standard deviations below the mean (standard
deviation equals 10). The minimum AR and MK raw scores are less than
three standard deviations below the mean (standard scores of 26 for AR
and 29 for MK). The discriminations at the low end of the AFQT scale
therefore are primarily a function of WK, PC, and NO, rather than of AR.

The discussion of standard scores raises one more point about the
appropriate variance-covariance matrix. The analysis in this report,
like other analyses that estimated population values, used ASVAB subtest
raw scores, rather than subtest standard scores, to compute the
population variance-covariance matrix. Because WK, PC, GS, and NO are
truncated when computing standard scores, the population
variance-covariance matrix for subtest standard scores has slightly
different values than the one using raw scores. Subtest standard scores
are used in the operational testing program, and they of course should
be used to compute the pcpulation variance-covariance matrix. The
appropriate matrix will be presented in a forthcoming CNA report on the
1980 score scale.

RECOMME NDATIONS
® The Joint-Service Job Performance Measurement Working
Group should adopt the recommendations of the ad hoc

group:

- Correlation coefficients should be corrected for range
restriction.
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- The 1980 Youth Population (18- through 23-year-old
males and females) should be the basis for correcting
sample statistics.

- All ASVAB subtests should be used as the explicit N
selection variables (use multivariate model).

® The full-range 1980 Youth Population should be used as the -
basis for estimating population values.
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